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stars are, so to speak, *'breathing," that is, their surface
layers are periodically rising and falling back again.

It is very important to note that, whereas the compo-
nents of the eclipsing-variable systems are most often nor-
mal stars of the main sequence, the phenomenon of pulsa-
tion has been observed exclusively among the red giants.
The pulsating stars form a sharply defined group, being
situated on the Russell diagram within a rather narrow
band (see Figure 37) at the upper limit of the region gen-
erally occupied by these dilute, cool stars.

THE THEORY OF STELLAR PULSATION

The mathematical theory of pulsating gas-spheres was
first developed by Eddington, and it demonstrates a very
interesting interdependence between the pulsation periods
of the cepheid variables on the one hand and their geo-
metrical dimensions and masses on the other. The laws
governing stellar pulsations are quite analogous to those
describing the harmonic vibrations of ordinary piano or
violin strings. In the latter case the pitch (oscillation
frequency) depends essentially upon the length and also
upon the mass (thickness) of the vibrating string. A long
string will give a lower note than a short one, and, with
two strings of equal length, the lower note will come from
the heavier (thicker) one. The pulsation period of gaseous
stars increases with their dimensions and mass in exactly
the same way.

It follows from Eddington's theory that the period is
exactly inversely proportional to the square root of the
average density, so that more dilute stars must pulsate more
slowly than dense ones. Since, in the family of red giants,
we have observed that the average densities drop with the